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PREFACE 


This manual was prepared for Meals for Millions Founda¬ 
tion (MFM) by Volunteers In Technical Assistance (VITA) 
MFM and VITA cooperation In the production and dissem¬ 
ination of this handbook Is part of a growing movement 
toward collaboration among private, non-profit organi¬ 
zations having different, but complementary skills and 
the shared goal of making the world a better place for 
all. MFM engineers and specialists designed and tested 
the technology over a number of years; VITA prepared 
the final draft and camera-ready layout. The quality 
of this handbook Is testimony to the strength made pos¬ 
sible by combining such resources. 


Kenneth L. Shewmon 
Program Dlrector-MFM 

Laurel H. Druben 
Communications Dlrector-VITA 


i v 


Introduction 

The machine described in this manual is an excellent ex¬ 
ample of an intermediate technology: its construction 
costs are low (it can be built with pieces of metal 
and old auto parts for roughly U.S.$50); its operation 
is labor-intensive; it requires no special knowledge 
(only experience) to operate and a minimum of mainten¬ 
ance; it can produce a wide variety of products which 
are both highly nutritious and tasty; it can be used 
in a variety of situations--from home to small business. 



Background 

Meals for Millions first began seeking a simple machine 
for producing texturized food products In February 1973, 
The machine selected for adaptation and testing was found 
In Korea, where it had been used for a number of years to 
make a circular puffed snack food from rice-like pellets 
of sweet potatoes. In Korea, the machine was and Is used 
by street vendors who place the apparatus on a small cart 
so that It can be moved from one place to another. Pre¬ 
paration of the snack food is done right on the spot. 
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MFM felt this machine could be adapted to quick-cook a 
variety of flour-like substances made from food materials. 
If, as MFM felt, this machine could be Inexpensively 
constructed and could yield protein-rich products from 
locally available foods, then its potential as a useful 
tool in the fight against world hunger and nutrition 
problems could be significant. 

MFM subsequently adapted, built, and tested the machine 
to determine Its usefulness for producing low-cost, high- 
protein and/or hlgh-calorle food products at the village 
level. The results of this research have been extremely 
promising. Tests have shown that the Village Texturlzer, 
the name given the machine by MFM, can be used to quick- 
cook flours made from starches, cereals, legumes, and 
oil seeds--and, further, that flours made from these 
food groups can be combined and processed successfully. 

MFM has used the texturlzer in its California, USA, fa¬ 
cility since 1975. Food technologists from developing 
countries, while participating In MFM's training pro¬ 
grams* have tested a variety of materials; among them 
mung beans, soy, defatted soy, peanut, maize, rice, 
black beans, red beans, and cow peas. 

A special word should be added about the use of soy in 
texturization. For a long time It was felt that 1% fat 
was all that a mixture being texturized could contain. 
Through adaptation of this machine and experimentation 
with a variety of mixtures, MFM found that It Is possi¬ 
ble to produce a texturized product from full-fat soy 
flour containing 37% protein, 20% fat and 30% carbohy¬ 
drates . 

This successful use of the texturizer to process full- 
fat soy flour is significant. Soy Is recognized as one 
of the best and most Inexpensive sources of vegetable 
protein, and more and more countries around the world 
are placing emphasis on the production of soybeans. 

While there Is no doubt of Its nutritional value, soy 
Is not usually considered tasty; therefore. It benefits 
greatly from cooking with Ingredients which make It 
more appetizing and more easily dlgestlble--particularly 
by children. The texturlzer can be an extremely helpful 
tool In programs aimed at Introducing soy products Into 
the diet of local populations. 


*Mo/l£ In^oAmatlon on MFM and Itb activities can be 
£ound In Appendix C. 
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The Manual 

This manual is divided into three sections. Section I 
gives a somewhat broad, but hopefully informative dis¬ 
cussion of the important part texturized products and, 
particularly, texturized vegetable products can play 
in a village diet. Food technologists and nutritionists 
are already familiar with such foods, of course. But 
this machine, because it is inexpensive and easy to use, 
makes it possible for a government extension agent, a 
community development worker, a volunteer to begin in¬ 
troducing new foods and nutrition concepts through its 
use. 

Indeed, it is the technology transfer agents, those who 
work in the villages, who will decide the ultimate use 
and value of the texturizer for their situations. Labora¬ 
tory use proves the machine works, and a similar machine 
produces food in Korea. Now MFM wants to make the tech¬ 
nology available to those who will introduce it in the 
field. The discussion In Section I, therefore, is in¬ 
tended to provide background and guidance for such trans¬ 
fer agents as they work with the texturizer. 

Section II contains construction details for the tex¬ 
turizing machine. Construction of the texturizer re¬ 
quires access to a shop or facility where some of the 
parts can be made. However, the parts are quite easy 
to make, and require use of a minimum of equipment. 
Step-by-step illustrations of the assembly process are 
provided. 

Section III is the Operator's Guide to machine use. This 
section includes guidelines for experimenting with possi¬ 
ble products, determining proper temperatures and pres¬ 
sures, and operating the machine. 

Evaluation and Followup Assistance 

Publication of this manual represents the culmination of 
over four years of adapting and testing the texturizing 
machine described here; there is no doubt that the device 
work*;. However, as stated previously, a new period of 
"testing" must begin as users build the machine in village 
situations, work to adapt products to local taste, and 
find local materials which can be used in the texturizer-- 
materials both highly nutritious and acceptable to con¬ 
sumers . 
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Meals for Millions hopes to make the texturlzer and the 
results of Its use available to as many people around 
the world as possible. Those who construct and use 
this machine are asked to fill In and return the enclosed 
questionnaire so that MFM can Incorporate the results of 
users 1 adaptations, modifications, and experiences Into 
future materials. In turn, MFM, will make every attempt 
to answer Inquiries relevant to use of the machine. 
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1 An Introduction to 
Texturized Products 


The Case for Texturized Products 

Texturized products are created through use of the 
machine detailed here from flour-like materials which 
contain varying amounts of protein and carbohydrates-- 
whether from animal or vegetable sources. But while 
It Is possible to use animal protein In mixtures being 
texturized, this manual focuses primarily on vegetable 
protein because It Is generally cheaper, more readily 
available, and acceptable to people of all religions. 

Throughout this manual, the term "texturized products" 
will refer to those foods produced when a flour or mix 
of different flours Is heated under pressure with the 
village texturlzer. These flours, which contain 15-35% 
moisture, are pressure cooked In the cup of the village 
texturlzer: cooking Is done by a combination of the 
(1) heated surface of the cup and lid (2) tight seal 
obtained when the lid Is pressed Into the mixture In 
the cup, and (3) steam that Is generated as the 
moisture In the flour heats. When the lid Is released, 
the steam which has been building under the pressure 
escapes with a loud bang. The texturized product Is 
now cooked and has a puffed, crisp texture. 

Texturized product Is a general term which refers to 
all foods produced by this machine. However, because 
all flours do not have the same characteristics (for 
example, some contain more natural oils than others), 
there are a number of types of texturized products, 
depending upon the combinations of materials. The 
type of texturized product about which this manual 
will talk most Is structured vegetable protein (SVP). 
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SVP is produced In the village texturizer when mixtures 
of high-protein, low-fat flours are cooked: soy and 
peanut flours are good examples of high-protein flours 
which will produce SVP wf> >n texturized. SVP products 
have a meat-like structu* and, therefore, may be 
handled differently aftt- cooking. 

Those texturized products not made with high-protein 
flours lose their shape when added to water or other 
liquids. These products can be eaten directly or can 
be broken into pieces, mixed with small amounts of 
water and eaten as a thick cereal or porridge. On 
the other hand, SVP products can be added to soups 
and stews to replace meat because they retain their 
shape and are chewy like cooked meat. Or SVP pro¬ 
ducts can be flavored and fried as discussed later. 

SVP has been used for some time in a number of coun¬ 
tries. In the US, for example, SVP is added to some 
kinds of meat and other foods so that nutrition re¬ 
mains high while costs are lowered. The US, Britain, 
Sweden, Israel, Japan, Mexico, India, among others, 
produce such vegetable protein products commercially. 
Until relatively recently, production of SVP was 
feasible only for those having enough money to buy 
the necessary, expensive equipment and to train and 
pay skilled machine operators. 

Texturized Products for 
Developing Countries 

The machine described In this manual represents one 
answer to the problems associated with producing nu¬ 
tritious pre-cooked food products in a village situation. 

Use of this device can lead to introduction of protein- 
and calorie-rich food into more and more deficient diets. 
Texturized products, especially SVP, can be an important 
food source for developing countries because: 

. they can be made from a number of materials, such as 
certain nutritious oil seeds and legumes, which 
otherwise might not be eaten at all; 

. they can be made from materials which are available 
locally and SVP can be both cheaper than and as 
nutritious as meat, which is often in poor supply; 

. products are easily digested, especially by children; 


3 

. the user can create foods with different protein 
and calorie levels to meet people's needs; 

. products do not spoil quickly and, therefore, 
pose far fewer storage problems In rural areas 
where storing meat, for example, is difficult 
or impossible; 

. products can be flavored and used in a variety 
of ways to respond to the customs of a country 
or location; 

. they are pre-cooked and therefore are convenient. 

Meeting Community Needs 
with Texturized Products 

All the above reasons are good ones; yet SVP and 
other texturized products are not going to be a suc¬ 
cess until they are accepted by consumers. And this 
acceptance will depend upon how wisely the products 
are introduced to a given area. The following para¬ 
graphs seek to provide basic information and guidelines 
to aid the introduction process. 

The texturizing machine should not be constructed until 
a thorough study of community needs and preferences in¬ 
dicates (1) what people in the area most require and/or 
lack in their diets; (2) what local materials are avail¬ 
able from which to make appropriate texturized products; 
(3) which local food habits and customs texturized pro¬ 
ducts would best fit into and in what form; (4) how 
such products can best be introduced when all other 
questions have been answered. While these points must 
be considered locally (from one area to another), there 
are some basic guidelines which are useful generally. 


Determining Need 

It is often not hard to see that there is a nutritional 
deficiency among a certain group. There are very notice¬ 
able signs for most nutritional diseases. The place to 
start, therefore, when determining how to meet a need 
with a texturized product is to discover the cause of 
the nutritional problem. For example, if the staple 
or main ingredient in the local diet is a plantain or 
tuber, such as potato, it is more likely that protein 
is lacking in the diet because plantains and tubers 
do not contain abundant protein. On the other hand, 
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If a major Ingredient in the diet is a cereal grain 
and there is plenty, yet there are signs of malnutri¬ 
tion, e.g. blindness in children, the problem may be 
a diet which, although It seems to be plentiful, has 
a poor balance of vitamins and minerals. 

Texturized products, and particularly SVP, can be 
developed to combat such situations simply by thought¬ 
ful combining of ingredients. In both of these cases 
a texturized product combining legumes with the other 
ingredients might be what is needed. For example, 
combining cereals and legumes makes it possible to 
present a balanced diet without having the food be 
too bulky, especially for a child's stomach. Small 
children can consume limited amounts of food in a day. 
A balanced diet insures that a child consumes enough 
nutrients to maintain growth. Although it is not 
always true that more food is better than less food, 
it may prove difficult to convince consumers that a 
smaller amount of a texturized product is really 
providing a better source of food than a much larger 
quantity of the local staple. 


Finding Mixtures to Meet Needs 

Once the nature of the deficiency has been determined, 
it is possible to develop mixtures to meet the need. 
Finding the right combinations is done by looking at 
possible ingredients which are easily available and 
by studying local food and social customs. It may be 
that this step results in possibilities for several 
texturized products; for example, a SVP meat extender 
or substitute to be eaten by adults and a light snack 
food to be given to children as part of a school pro¬ 
gram. But whatever the outcome, the starting point 
is determined by the most popular staples in the area. 
Remember that what must be sought is the combination 
having both the best nutrition and the best chance of 
acceptance. If more than one staple is available and 
accepted, choose the most nutritious, always keeping 
in mind the major need of the area for protein or 
calories, as the case may be. If culturally accept¬ 
able, cereal grains are much better bases for tex¬ 
turized products than the less nutritious tuber and 
piantaln--which contain much fiber and water but 
relatively few calories and protein. 
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The following chart was prepared to guide those intro¬ 
ducing improved foods for children into villages. It 
also provides a handy reference for those working with 
SVP--espec1ally as a guide when working to combine 
ingredients. 

APPROXIMATE PROTEIN CONTENT AND AMINO ACID DEFICIENCY 
OF MAIN CATEGORIES OR VEGETABLE FOODS 
USED IN MULTIMIXES 


Type of Food 

Approximate 
protein 
content (%) 

Amino acid deficiency 

Tuber or plantain 

1-2 a 

Lacking in lysine 

Cereal grain 

+10 

Lacking in lysine 

Legumes 

+20 b 

Lacking in methionine 

Dark green leafy vegetable 4-1Oc 

Lacking in methionine 

a Dried: 32 

b Soya beans: 40% c Dried: 30% 


Fxom the chaxt it can be *een that hood* contain digesting amount* 
o t5 amino acid 6, which axe what pxotein i* made o&. Thexefioxe, 
good combination* balance a cental, *ay, which i* lacking in 
lyiine, but ha* methionine, with a legume which lack* methionine 
but ha* lyiine. Fox moxe in^oxmtion on combining ingxedient* 
*cienti{sically lee Appendix A and the Bibliogxaphy. 

The following are good ingredients for texturized pro¬ 
ducts which should be looked Into for local availability: 

. Oilseeds — soy, sesame, groundnut (peanut) 

. Legumes — black beans, cow peas, lima beans, chick peas 
red beans 

*. Skim or whole milk powder 
. Cereal grains -- corn, rice, wheat 
*. Fish protein concentrate or other dried fish products. 


*Jt i* wonthwhile to xe*tate the £act that it i* ponible to 
u*e animal pxotein in textanized pxoduct &. Sl/P, howevex, i* 
made only fixom vegetable louxce*. 
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Legumes will often provide the best local source of 
protein (milk and fish powders are not available 
everywhere); choice will depend upon protein content, 
availability, cost, acceptability, digestibility. If 
a higher calorie product is desired, oilseeds can be 
used In the mixture. Such seeds provide fat while 
keeping the bulk of the product relatively small. 

In sum, if the staple in the area is a tuber, such as 
sweet potato, it may be possible to increase protein 
in the diet by mixing flours made of the staple and 
a local legume in varying amounts. If more calories 
are needed, it is possible to decrease the amount of 
staple and to add another flour made from one of the 
oilseeds. If still more calories are needed, without 
adding bulk, small amounts of sugar or crushed, dried 
fruits can be added. 

When assessing raw materials which can be prepared in 
the texturizer tc meet community needs, it is probably 
easiest to say that all edible cereals and legumes in 
flour form can be texturized, including rice, corn, 
sweet potato, cassava, soy and peanut, glandless cotton 
seed, chick peas, red beans, and so on. These materials 
may already be available in flour form, but they may 
be ground by any number of hand or machine methods. 

The general rule for grinding for the texturizer is 
to have the material as finely ground (flour-like) as 
possible. 

Any other animal or vegetable materials which can be 
ground into a fine flour may also be added in varying 
amounts to basic ingredients. The thing to remember 
here is that each time the ingredients are changed, 
the characteristics of the texturized product are 
likely to be different, and this of course may affect 
local acceptability. 


Introducing Texturized Food Products 

By now even a casual reader of this manual has some 
idea of which materials can be texturized and of how 
to combine materials to meet nutritional needs. At 
this point, it Is necessary to find the product or 
products which have the best chance for successful 
introduction. This Is a crucial step. Eating pat¬ 
terns are not easy to change, so it is probably best 
to try to fit texturized products into local patterns 
or even to create distinctive, tasty new foods which 
find acceptance on their own merits. 
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Snack foods are an obvious way to accomplish the 
latter. By using a mixture which has a lot of starch, 
such as corn or rice, processing in the texturizer 
gives a crisp product which is often well accepted 
as a snack food. Experimentation can lead to a snack 
food or to a diet supplement for children which is 
not only nutritious but largely accepted. 

Addition of other ingredients will cause the texture 
to change. When ingredients used are vegetable ma¬ 
terials high in protein (i.e., legumes), the texture 
of the product can be similar to meat; this means 
that eating SVP feels much like chewing cooked meat. 
The flavor, of course, is not the same at all. But 
because the flavor of the SVP itself is likely to 
be very bland, SVP can be added to other dishes and 
will take on the flavor of the other foods. This 
makes SVP an excellent meat substitute or extender 
in soups and stews made with other materials. SVP 
products made on the village texturizer resemble 
patties. It is possible to take the patties after 
processing and soak them in water containing flavor¬ 
ing. (The amount and type of flavoring depends upon 
local tastes.) After the patty is soaked and flavor¬ 
ed, it may be drained and then fried in oil before 
eating. 

Materials having a high-fat, high-protein content, 
e.g., flour made of full-fat soy, have yet another 
texture--they are soft and spongy after processing. 

Much of the success of introducing texturized pro¬ 
ducts will depend upon the extent to which local cus¬ 
toms and tastes are taken Into account and upon the 
creativity and skill of those who are combining raw 
materials to produce products. This point cannot be 
stressed enough: without attention to such factors, 
the texturizer is likely to remain only a machine 
and not become a tool for combatting hunger, malnu¬ 
trition, or even unemployment (by serving as the 
basis for a small business operation). 





Additional Considerations 


There are several other factors which probably are best 
considered before construction begins. 


Heating the Machine 

A good heat source Is essential to the texturizing process 
Heat for the Village Texturizer may be obtained from a 
variety of sources--charcoal , kerosene, fuel oils, wood, 
coal, gasoline, and electricity. The type of heat used 
depends upon what Is available and not too expensive. In 
Korea, operators burn one coal and clay briquette at a 
time, and. In general, they use three briquettes In the 
course of an 8 to 10 hour day. 

The texturizer, as detailed for fabrication in this 
manual, has not been Illustrated for use with elec¬ 
tricity because (1) so many places where It will be 
in demand do not have electricity and (2) the elec¬ 
tric model Is not portable and, as is the case In 
Korea, a major use may depend upon the machine being 
taken easily from one place to another. 



The village texhxKizen. in u6e. 
Thi6 laboMutoKy model ha* been 
&oX ap |[ok o6e tMith electricity. 
The model pr.e&ented in tku 
manual- 0 . 0 uld be modified in 
much the 6 ame m.y. 


It Is best to decide on the heat source before beginning 
construction so that heating can be figured into design 
considerations and added Into cost calculations. The 
following table gives some indication of the amount of 
fuel which will be required for one hour of operation and 
can serve as a guide In cost calculations. 
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APPROXIMATE 

FUEL REQUIRED 

ROOM TEMP. @ 70°F-21°C 

Material 

Amount per Hour 

Preheat for h hour 

Kerosene (using 
whatever burning 
method is available) 

3 ounces/85 grams 

8 ounces/227 grams 

Charcoal 

5 ounces/142 grams 

12 ounces/340 grams, 
provides heat for pre¬ 
heating and % hour 
operating time. 

Electricity: base 


h hour to preheat at 

operating watts 

lid 

330 watts 

h hour to preheat at 
operating watts 

(Tubular heaters are used on the lid and base plates. They come 

In a variety of lengths and voltage) 


One Machine or Several 

One last subject which should be mentioned and considered 
before beginning to construct the texturlzer Is how many 
machines are needed and can be built and used successfully. 
This, of course, will depend upon the decisions made re¬ 
garding klnd(s) and uses of products. Is the machine to 
be used by a family? As part of a small business? To 
produce food for a school lunch program? 

Remember, each different texturized product may require 
a different temperature and pressure range, which may 
necessitate having at least one machine for each purpose-- 
If such products have to be made at the same time. But 
before planning more than one machine, make sure that 
each one will be used as fully as possible. 

At some point, it will be possible to produce another 
booklet on uses and products of the texturlzer and to 
provide additional guidelines for introducing the tex¬ 
turlzer Into a variety of village situations. (Appendix 
B of this manual does contain Information on operating 
a small business based on use of the texturlzer.) The 
main aim of this volume, however, Is to introduce the 
machine so that experimentation can be gotten underway. 
























2 Construction and Assembly 
of the Texturizer 


Construction 


This section is divided into three parts: 

, Gathering the Materials 
. Making the Components 
. Assembling the Machine 


As stated in jthe Introduction, manufacture of this textur¬ 
izer will require access to facilities for basic machine 
shop work. And, although the directions are presented in 
detail and machine-shop terminology is explained, this 
handbook will be used most easily by Individuals who have 
basic machining skills. 

Meals for Millions recommends that the user read through 
both this section and the operator's section which follows 
before constructing the machine. This will give the 
builder a better grasp of each part of the texturizer and 
its function In relation to the machine as a whole. Such 
familiarity with the machine Is particularly helpful If 
the builder Is forced to make substitutions for components 
and materials recommended here. 

Two illustrations are provided here to assist the reading 
and construction processes. One drawing Indicates each 
of the components by name so that It Is easy to visualize 
where each component appears on the machine; the other 
Illustration Is an exploded view which shows how the com¬ 
ponents (labelled by number) fit together. These drawings 
have been left unbound so that they can be removed and 
consulted as readers use the manual. 


SEARING 

CAM-*— 


SHAFT -*— 

BEARING 

HOUSING 



VILLAGE TEXTURIZER 
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Part 1 


Gathering the Materials 

The following Is a list of materials required for bulldl 
the texturlzer. Abbreviations used are: 

L = Length OD = Outer Diameter 

U * Width ID * Inner Diameter 

T - Thickness D = Diameter 


COMPONENT 


NO. 

DESCRIPTION QUANTITY 

1 

Base Plate 

1 

2 

Cup 

1 

3 

Lid 

1 

4 

Pin 

1 

5 

Coll 

1 

7 

Sleeve 

2 

11 

Bol ts 

4 

17 

Nuts 

6 

18 

Support 

1 

20 

Cam Plunger 

1 

21 

Spring 

1 

22 

Stop 

1 

24 

Bearing Housing 

2 

26 

Bearing 

2 

27 

Shaft 

1 

28 

Cam 

1 

29 

Bearlng 

1 

30 

Hub 

1 

31 

Torque Readout 

1 

32 

Torque Arm 

1 

33 

Pointer 

1 

34 

Shim 

1 

35 

Handle 

1 


MATERIAL NEEDED FOR COMPONENT 

L380 x W300 x T13mm Plate Steel 
Dll4 x L28mm Round Stock 
D80 x T19mm and (D8C x L19nn? Solid 
Round) (DlOmm x L250nm ROD - 025 x) 
06 x L25mn Round Stock 
Manifold Thermostatic Coll 
D33 x L76 Tubing 
24m x 178mn long 
24m (no reference sheet) 

L380 x W50 x T32mm Bar Stock 
038 x L152nm Tool Steel 
0D38 x L90 35k11ograms (2.35 wire 
8mm pitch) 

L350 x W64 x T32mn Strap Steel 
D64 x L35mm 

0D52 x ID25 x W15 (6205) 

0312 x L32mn Round Stock 
076 x L40mm Round Stock 
ID60 x 0D130 x W31mm (6312) 

050 x LSOmm Round Stock 

089 x T3.2nm Sheet Metal 

L549 x W38 x T5mm Auto Spring Steel 

D5 x L300mm Round Stock (See page 13) 

L40 x Wll x T5mm Bar Stock (See page 13) 

D32 x LI27mm Wood (See page 13) 


Part 2 
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Making the Components 

This section details manufacture of the components re* 
qulred for construction of the texturizer. Each addi¬ 
tional page shows a drawing of the component (Including 
measurements), and instructions for fabrication, where 
relevant- 

special note should be made of the fact that there are 
tu 70 ways to construct the Torque. Aim: one method out¬ 
lined on page 33, depends on use of auto spring steel; 
if this Is not available, the torque arm can be cons¬ 
tructed using a steel bar or pipe as follows: 

Alte.ln.GLte. Toique Aim Constiuctlon : 

A lound, solid, steel bai oi thick-wall steel pipe can 
be substituted foi the descilbed subassembly consisting 
of toique aim 32, polntei 33 and shim 34 as follows: 

. Delete Torque Readout 31 

. Substitute 13nvn wide slot in Hub 30 for a cross hole on 
one side only. This cross hole will have a diameter 
slightly larger than the diameter of the rod (or pipe). 

This hole will receive one end of the rod. 

. Delete flat (38mm x llrnm) on end of Shaft 27 

. Spot weld end of Shaft 27 to end of Hub 30 

. Rod length should be the same as Torque Arm (about 560mm) 

. Insert rod Into hub hole and spot weld 
. Adjustment should be made as described in Assembly Step 23. 


Some Machining Terms 

Below are definitions of a number of terms which will 
be used when referring to the machine procedure: 

Chuck: A clamp-like device, such as on a lathe, by which 
the tool or work to be turned is held. 

Ring fit: Parts fit without perceptible play. 

Piess fit: Strong pressure which produces permanent assembly. 

Loose fit: Parts move and turn easily and are not affected 
by temperature changes. 
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Faces Remove materials from surfaces perpendicular to the 
axis of rotation In an engine lathe. 

TuAn: Remove material from peripheral portions of stock 
rotating In an engine lathe. 

Heat tAeat: Harden steel by heating to red; cool using 
oil, water, or air depending upon type of alloy. 
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Component No. 1 

BASE PLATE: Cut out a 90mm diameter hole in the center 
of plate, either by acetylene torch or by bore arm mill, 
and drill other holes as shown on print. The outer base 
plate dimensions may vary considerably; the 90mm hole 
should be centered, and placement of remaining holes 
kept in reference to it. 




Component No. 2 

CUP: Chuck 114mm diameter material in engine lathe. 
Face and turn 89mm diameter - 15mm long. Reverse part 
in the chuck and bore 63.5mm cup. 
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/N BASE PLATE 



•It 



Component No. 7 

SLEEUE: This sleeve can be made from standard pipe If a 24mm bolt will fit within 
pipe ID. Sleeve length can be cut with a pipe cutter or hacksaw and faced to length 
on a lathe. 


\ ~7hT> Vi€U > 
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Component No. 22 

STOP: Drill 25.5mm hole and bend according to print. 



Component No. 24 

BEARING HOUSING: Components 24 and 11 are used to create the bearing housing. Th 
subassembly works this way: Using component 11 . cut off head of 24mm bolt and wel 
to bearing support. NOTE: 5Zmm IV Z& a Ktng {tt to baZlbiasUng uiZtk OV 52mm and 
IV 25mm. 



Component No. 27 

SWAFT: Manufacture to print on engine lathe and cut out 11 x 38mm notch with hacksaw 
or mill out. Before manufacture, decide method of torque arm construction. See 
page 33. kttefinute Totique A Am Con&tKuctton ti tutd, do not cut out the 11 x 3 8mm 
notch . 



a 

c 


Component No. 28 


CAM: Turn outside dimensions to print; then drill hole which can be done in engine 
lathe with Independent jaw chuck. This part could also be drilled out by drill press 
or mill; then turn outside dimensions In lathe. 



■pfeo a)T 




Component No. 30 

WtiB: Drill and bore hole to size; then mill 13 x 40mm slot and deburr. AlteA- 
nate ToAque kAm ConttAuetion it uted tubttitute 13mm wide. tlot in hub fioA a cAott 
holt on om tide. only. Thit CAott hole will have a diameteA tlightly laAgeA than 
the diameteA o£ the Aod oa pipe . Thit hole will Aeeeive one end the a od. 




Component No. 31 

T0RQUE REAVOUT: NOTE: ma.nu£(MtuA.£, /tzad p^ocerfaA€.4 on page. 33 £osi tonquo. 

(Uim. TkZ& p<LKt Z& not /teqiutAerf Z& the. A Jtte./Lnate. Tofiqu.e. Attm ConAtfiuctton th cfto<6en. 
Manufacture according to print. This part can be fastened to Component No. 30 (Hub) 
by bolt or spotwelded, whichever Is desired. 



Component No. 32 

TORQUE ARM: Two-piece strip of metal (L379 x W38 x H5mm) is an automobile leaf 
spring from any compact car. If the leaf spring is thicker than 11mm, total dimen¬ 
sion of Shaft and Hub can be changed to suit leaf spring thickness. If two leaf 
springs are used, fasten only upper leaf to handle. Complete arm according to the 
drawing. MOTE: l{ AlteKnate ToKqae Akw Con*tKuctlon l* a*ed, a Kound, *olid hteel 
ba.fi ok thick-wall *teel pipe can be * ub*tltuted {ok the deACKlbed * aba-64 embly con- 
*l*tlng o{ ToKque A Km 32, PolnteK 3 3 and Shim 34. See page 17 {ok {all detail*. 



Part 3 
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Assembling the Machine 

With all the parts fabricated, the machine can be put 
together quite easily. Each assembly step is pictured 
here to ease the process. Remember, however, that if 
the A Zttxnatz Toxque. A Am Con*tAuction is being used, 
the assembly steps will be somewhat different. 



Mount Base Plate 1 either on 
brick firebox or on steel 
base. 



Place Cup 2 in center of hole 
of Base Plate 1, This cup can 
be welded to Base Plate 1 after 
alignment with the lid to en¬ 
hance heat transfer. 



STEP *3 


m 






Put M24 Bolt 11 through left 
outside hole on Support 18, 
Sleeve 7 and Base Plate 1. 


Put M24 Bolt 11 through Stop 
22 outside hole on right side 
of Support 18, Sleeve 7 and 
Base Plate 1. 





Screw Nuts 17 on both Bolts 
11 from bottom of Base Plate 



Place Spring 21 Into hole In 
center of Support 18. 









Complete subassembly Bolt 11 
and Bearing Housing 24. 

Press 52mm Bearings 26 into 
Bearing Housings 24. 








Fit Cam 28 Into Bearing 29. 


STTP#I2 



XWSCWT CAAa. TO 
*>oTTet> Liues 


Insert Shaft 27 Into Cam 28 
until Bearing is centered on 
Shaft 27. 












STCP #17 


Weld Shim 34 and Pointer 33 
to Torque Arm 32 at points 
as shown. 



Position Torque Arm 32 onto 
Hub 30. Hub slot should be 
on upper half. This acts as 
a key on Shaft 27. 







STEPS #21 4*22 


X ^p©tweli> 


Step 21: Hold Torque Arm 32 down 
against Base Plate 1 and 
position Readout 31 so lar¬ 
gest portion Is towards 
Pointer 33. 

Step 22: Spotweld Readout 31 and at 
this point also Torque Arm 
32 can be tacked (spotwelded) 
to Hub 30. 

■STEP# 23 


X SPOTIUEUP 
4 PLACED 


Holding Handle 35 against 
Base Plate 1, rotate Cam 28 
so as to move Plunger 20 
down as far as It will go. 
At this point, spotweld Cam 
28 to- Shaft 27. 






Press Pin 4 Into Base Plate 
1. If fit Is loose. Pin 4 
can be tackwelded to Base 
Plate 1 from bottom of Base 
Plate. 


♦ 


-STEP #25" 
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Minor adjustments could be made: 

If in operating the machine. Torque Arm 32 does not 
come close to Base Plate 1 on compression of material, 
this can be adjusted by moving Bearing Housing up by 
means of 24mm Nut 17 above and below Support 18. 



3 Product Experimentation 
and Machine Operation 


Key Factors in Texturizer 
Experimentation and Operation 

The range of raw materials that can be used In the tex¬ 
turizing process has already been discussed In this 
manual. Here experimenting with these on the machine 
Is considered. For successful experimentation, It is 
necessary to understand the Importance of moisture, 
pressure, temperature, and timing in the context of 
texturizer operation. Too much or too little of any 
of these factors can result in an unsatisfactory product. 


Temperature 

With the exception of electricity, the heat source is 
placed in the small compartment under the base plate. 
Too low a temperature results In undercooking and non- 
texturization; too much heat burns the product. 

In general. It takes the texturizer approximately one- 
half hour to heat up--regardless of heat source. The 
thermostatic spring expands as the temperature rises 
and therefore Indicates the amount of heat available. 
Each time a material Is tested the user should measure 
the distance the spring has expanded from its position 
at room temperature. Later, after each variable has 
been tested and the right combination established for 
the desired product, the spring position is marked so 
that uniform products can be produced: information on 
this step Is provided later in this section. 
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Pressure 

Temperature and pressure work closely with one another 
Pressure is applied to the product by pushing down on 
the torque arm. Too little pressure means the product 
will not expand as It should and that it will not be 
sufficiently cooked. Too much pressure can cause the 
product to burn and/or break apart. 

For every temperature measurement, the user should 
also take a pressure measurement. This is done by 
measuring the distance the lever was pushed down each 
time. It is Important to record results ac different 
combinations of temperature and pressure: what is 
being looked for is the pressure and temperature com ¬ 
bination which produces the best product. 


Processing Time 

For each amount of pressure and temperature, it is 
necessary to note the length of time the material was 
pressed between the hot surfaces before being released. 
So, the user Is now working with three variables--pres- 
sure, temperature,and time. 

Moisture 

This, too. Is a critical factor In the texturizing 
process. Although moisture Is not related directly 
to operating the machine--as the previous factors 
are--the moisture In a mixture relates to various 
temperatures and pressures in different ways; moisture 
thus becomes a fourth variable to be tested. Each 
raw material already contains a certain amount of 
moisture, but generally this is not enough for cook¬ 
ing. Therefore, moisture will have to be added in 
varying amounts depending upon the amount of moisture 
already In the material and the texture desired in the 
final product. 

Guidelines for Experimentation 


Each raw material or combination of materials will re¬ 
quire a certain moisture level, temperature, pressure, 
and processing time to achieve a given product. To 
standardize the products, it will be necessary to ex¬ 
periment until "recipes" are available for each. Es¬ 
sentially this means that the machine operator must 
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work with all these factors at the same time. The fol¬ 
lowing table, which results from Meals for Millions' 
work, can provide a starting point for local testing 
and adaptation. 


MATERIAL 

TEMP.(c°) 

MOISTURE (%) 

PRESSURE (PSI) TIME (SEC) 

Rice 

200 

30 

600-700 

10 

Corn 

220 

25 

600-700 

10 

♦Cassava (Taplcoa) 

200 

30 

400 

10 

Cassava + Soy 1:1 

170 

30 

600-700 

10 

Chick Pea 

165 

35 

600-700 

10 

Red Beans 

175 

35 

600-700 

10 

Defatted Peanut 

180 

35 

600-700 

10 

Defatted Glandless 
Cottonseed 

205 

20 

600-700 

10 

Defatted Soy Flour 

350 

30 

600 

10 

Full-Fat Soy Flour 

300F 

40 

400 

5 

*Cassava does not have a good structure; due to very low protein 
tent the patty shrinks immediately after production. However, 
ing cassava with high protein flour results In a good product. 

con- 

mix- 


. Remembej t the finer and more flour-Uke the. material, the. 
better product the. texturization process will yield. 

. The. temperatures olven above. were measured utlth special 
equipment In a laboratory situation, which Is probably not 
available In the field. However, these temperatures ana oh 
value to 4how the variation In heat required fan. processing 
different flours •' & uaeA working success fully with rice, 
fan example, knows that It is likely the machine Is too 
hot fan working with chick peas and not hot enough fan tex - 
tunlzlng toy flours. 

. The mo is tone column Indicates what percentage of a given 
material mast be moisture In order fan texturization to 
take place. Agotw, In a faeld situation, exact percentages 
are both hand to obtain—and pnobably unnecessary at this 
stage. Experimentation will yield the fanal measures. 
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Moisture 

Some special guidelines are helpful for experimentation 
with moisture levels. For purposes of mixing ingred¬ 
ients, start with the assumption that the mixture al¬ 
ready contains 12 or 13% moisture, i.e., perhaps half 
of the moisture it must contain. (Most common techni¬ 
ques used for drying foods, especially without benefit 
of commercial dryers,leave about 12-13% moisture with¬ 
in grain or other material.) 

Then use the table on page 51 as a starting point to 
determine how many parts of a given mixture will be 
water and how many will be flour. For example, the 
user who wants to process rice flour containing 12% 
moisture needs to know how much water must be added 
to the flour to make the proper mixture for texturiz¬ 
ing. From the table, the experimenter sees that 30% 
moisture is needed to texturize rice flour. It is 
then possible to calculate the proper amounts of water 
and flour by using the Pearson Square, shown here: 


A 

Have 

C 

Want 

V 

Heed 

8 

Have 


E 

Heed 


Peasuon Square {or. de.te.KmZnA.ng correct pro¬ 
portion* o{ wa.te.K and {tour.. 


Legend: A = the. percentage o{ mo is, tore already 

in {lour 
8 = 100 % 

C = the percentage OjJ waie/t Acquired 
{or the mix 

V - the proportion o{ {lour needed 
E - the proportion o{ water, needed 
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Taking the information already available, the user fills 
in the square in the following way: 

A*121 V*? 

0301 

O100S E* ? 

E is found by subtracting A from C. E - 18 
D is found by subtracting C from B. D - 70 


12% 

70 

30% 


100 » 

IB 


Therefore, the mixture must contain 70 parts of flour 
to 18 parts of water. 

Now say the material being used is chick pea flour 
which requires 35% moisture. Fill in a Pearson Square 
as follows: 


15% 

65 

35% 


100% 

20 


From this, it is easy to see that when working with 
chick pea flour, the proper mixture consists of 65 
parts flour and 20 parts moisture. The mixture then 
has 85 parts. 

Now it is possible to translate this Into percentages. 
First, find the percent of flour: 

65 ♦ 85 x 100% * 76.5% 

Then the percent of water(added to get 35% total moisture): 


20 ♦ 85 x 100% = 23.5% 







Once the percentages are calculated. It Is possible to 
estimate how much flour is needed to produce a given 
amount of mixture. For example, to calculate the 
amount of flour needed to make 150kg of mixture for a 
day's use, multiply 76.5% by 150kgs as shown: 

76.5% x 150kgs = 114.75kgs 

The amount of water required can then be calculated by 
multiplying 23.5% x 150kgs = 35 .25kgs—or by subtract¬ 
ing 114-75kgs from 150kgs. 

Therefore, to produce 150kgs of material containing 
35% moisture requires 114.75kgs flour and 35.25kg$ 
moisture. 

It Is obvious that many of the materials available for 
texturizing are not Included In the table on page 51. 
Meals for Millions hopes publication and dl sseml-natlon 
of this manual will lead to development of more exten¬ 
sive tables. But It Is possible to see certain patterns 
emerging from even this chart: corn as a gra1n--even 
when dr1ed--has more moisture In Its kernels than rice 
and, therefore, corn flour needs to have less moisture 
added; legumes seem to require a relatively high mois¬ 
ture content. 

There are some general guidelines for good experimenta¬ 
tion: 


Begin with simple c eAeal {louAA [not with combination a). 
Uic {Iouaa made {tom maize, wheat, and nice. Aa a 
genual tote, aAAume thue {Iouaa already contain about 
12% moi&tuAe and should contain 30%. TheAe{oAe, to get 
30 gtom o{ mixture at 30% moiAtuAe AequiAU 6 [6.1) 
gtomA o{ wateA to 24 (23.9) gAamA o{ {Ioua. 

U6e apptoximately 30 gAamA o{ matenial {ok each tut. 

Take caJie{uZ meoAuAementA {on each tut ; note vauauac, 
tempenatuML, time, mixtuAe/moiAtuAe. 

Note ptoduct AUuitA. To a simple ceAeat mixture, a 
good ptoduct will be tound, 8cm to 12cm in diameteA , 

{lot (5cm thick ) and have a cAiAp textuAe. 

Go on to otheA ingAedientA and textuAU a& good pto- 
ductA one obtained and uAing the machine becomu eaAieA. 
Foa high ptotein mixtuAU, a geneAal Aule iA 7 paAtA 
c weal to 3 paAtA legume oa oilAeed. 
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If all the above sounds complicated, it will not be 
after a short time. As stated earlier, the machine 
has been used successfully in Korea for a number of 
years. There, the machine operator controls moisture, 
temperature, pressure, etc. by experience alone--and 
does this successfully. 

Standardizing Procedure and Product 


Once the operator Is familiar with the machine and has 
examined preliminary test results, the final mixtures 
can be determined, and the machine set up for stan¬ 
dardized operation. Two methods can be used. 


Method One* This method Is more scientifically accurate, 
but requires access to equipment which may not be readi¬ 
ly available in the field. 

. Make up 1kg of detlfied mixture. 

. Vfiy 100g 0({ thl4 iloufi In oven at T3(7°C. 

. Weigh iloufi aito.fi one houJi. iThe amount o{ weight 
lot* will be the % oi molAtufie In the iloufi .) 

. Pxepafie SOOg oi iloufi with a 30 1 mol&tufie eontent 
(cue the Peafuon Squafie method detailed on page 52). 

. Oil the bate plate depfie44lon with edible vege¬ 
table oil . 









Moisture levels 
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. Repeat the procedure jj or tamplet at dl 66 arent 
metata/te tevet*, e*g., 25$, 35%, 40%. Run thete 
tamplet keeping temperature anrf prepare tn the 
middle 06 the range. Thlt wttt *ave ttme and 
ZiiOKt. 

. lay out the tample* on a grid at they axe pro¬ 
duced. Thlt villi help guide the experimentation. 



TOO LOW 

Temperature and Pressure 

In Middle Range j 

— 

TOO HIGH 

25% 

Sample 1 

Sample 3 




Sample 2 




Sample 4 


Sample 9 


351 



Sample 5 

Sample 8 

Sample 7 


403! 




Sample 6 




. Thlt grid thorn the retultt of the experimentation 
procett. The {Irtt tample at 25% tatted "raw”, did 
not teem to expand; the tecond tample burned. The 
third tample, alto at 25% moltture teemed more ac¬ 
ceptable t but It i oat decided to try a mixture con¬ 
taining 30% moltture content at a tllghtly higher 
temperature and pretture. And to on. Sample 8 
wat finally pronounced mott acceptable and wat 
telected £or contumer tettlng. 

Method Two. This method Is probably more feasible In 
fleTd situations than the first. 

. Heat the machine. 

. Oil the bate plate deprettlon with edible vege¬ 
table oil. 

. Tett the temperature o{ the bate plate and lid by 
tprlnkllng a £ew dropt o 6 water In the deprettlon. 
16 the water tlzzlet and tteam It iormed Immediate¬ 
ly, you are probably ready to run a tample. 

. Try to put the lid In the bate plate deprettlon. 

16 the lid ttlckt, the bate plate It too cold or 
the lid It too hot. Continue to heat the bate 
plate until the lid can be placed and removed 
eatlly. 

. Try a 6 w templet utlng only enough j{tour to 
the deprettlon. (Fill the deprettlon to level, 
approximately 60cc .) 

. Start with dry jjtour each time, adding water In 
tmall amountt until acceptable pro duett are ob¬ 
tained. [Water can be tprayed on the mixture.) 
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Neat the bale plate and ltd of the machine simul¬ 
taneously. {NOTE: When the lid Is cold, It will 
stick In the depression. A* the machine warms, 
expansion of the bate plate and lid will take 
place. At operating temperature the lid can be 
placed and removed freely from the bate plate .) 

Try a few sample* as the machine Is warming. 

Note the positions of the thermostatic coll and 
the torque arm as you start to get acceptable 
pro ducts’-pro ducts which seem to have expanded 
(puffed). At the beginning of the range where 
products are acceptable, paint fine lines with 
enamel paint, place punch marks, or scribe lines 
on the machine at the points where both the therm¬ 
ostatic coll and torque arm begin to yield accep¬ 
table products . 



A cooked product after the lid Is raised and steam released. 


REMEMBER// KEEP ALL SAMPLES FOR COMPARISON 

Continue to heat the machine and to run samples. 
When the machine Is too hot, a ten-second cook 
time will either burn the product or make It fly 
apart upon release oi the handle. This point for 
temperature and pressure will be the upper limit 
of the production range. Paint a fine line, place 
a punch mark, or scribe a line, for both tempera¬ 
ture and pressure. This step and the preceding 
one yield an upper and lower range for temperature 
and pressure for flour with 30% moisture. 
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. follow the -dame pstocedu *te a& detailed In Method 
One {ok establishing tempestatuste and pstessuste 
Jtange*. 

REMEMBER// 1{ too much watest Is added, the total 
I o{ molstuKe may be reduced by adding 
mo/Le dfiy {loua. 


Once the desired mixtures and products 
mined, the machine marked for standard 
user should be ready to go. Here Is a 
for start up and operation. 


have been deter- 
operatlon, the 
summary of steps 


START UP AND OPERATION 


• P tie paste materials. 

. Mix with wates t. Apply watest by spstaylng l{ only 
small amount Is to be added . 1^ the product Is 

to be SVP, use material within 48 housts oft tex- 
tustlzlng ability Is lost . 



. Oil machine using available vegetable oil. This 
must be done attest evesty cycle except when t tslng 
start matesilals with high {at content, e.g., {ull- 
6at toy {loust, peanut {loust, etc. 


Oil cup and lid using available vegetable oil . Thl* 
must be done a{tesi evesiy cycle except when using 
staw matesilals with high {at content, e.g., {ull- 
{at toy {loust, peanut {loust, etc. 









bate plate to defined Afitting according to tern- 
tune 'indicator on bate plate {h.eat lid bepanat ehj) 
tempenatune should be equal to that o * ba6e. plate . 


Put 60 cc o (J naw material into cap o £ textunizen. 








Center ttd oveK cap and ZoweK toKque aim to com- 
p/iess * Guide lid Into cap while, lowering tofique 
aam to deslaed compression. 


Release handle, quickly keeping lid In a level posi¬ 
tion. This will allow maximum expansion obtainable 
with given parameter but Is not always desirable 
according to product . 































A compltttd labofiatofiy product. 


A Word About Flavoring 


It is possible to produce a very tasty pure vegetable 
protein product by using meat flavoring of beef* chicken 
or veal. Meat flavors are available in liquid, paste 
or powder forms. During texturization the liquid and 
paste flavoring should be combined with the water, and 
the powder flavoring combined with the flour. 

A common problem with flavoring is that it evaporates 
somewhat during texturization. This cannot be avoided, 
and the operator should not become overly concerned 
about it. 

The easiest and most inexpensive way to obtain flavor¬ 
ing is to purchase it from a commercial source; however, 
if for some reason it is not available, flavors may be 
produced by hydrolysis of vegetable and yeast proteins. 

For more Information on flavoring of products, please 
write to: M e.aZ& ion. MtZZton& Foundation, Vn.cuMQ.fi *6 80, 
Santa Monica, Calt£on.nta 9 0406 USA. 



Appendix A 

Designing a Nutritious Human Food 

Many factors must be considered when designing a formula 
for a nutritious food. First of all, it Is necessary to 
know what part of the total diet a given food Is or will 
be. Under almost all circumstances, any single food Item 
will not be a total diet for humans; however, Important 
staples and basic foods should be as nutritious and com¬ 
plete in themselves as possible. 

With these considerations In mind, the user of the tex- 
turizer should refer to recommended nutrient intakes, 
such as that shown on the FAO Table (see the following 
page), or to the Cameron and Hofvander Table for Infants 
and preschool children (shown below) which is more ex¬ 
plicit by age. 


Daily nutrient requirement for infants and preschool children (compiled by Cameron 
and Hofvander 1971). 


Infants (months) Preschool children (years) 



0-3 

4-6 

7-11 

1-2 

2-3 

3-4 

4-5 

Approx weight (kg) 

5 

7 

9 

11.5 

TiT 

15.5 

17.5 

Calories 

550 

770 

900 

1150 

1300 

1450 

1550 

Reference protein (g) 

11.5 

12.6 

12.6 

12.2 

14.3 

16.4 

17.0 

NDpCaKfc 

8.3 

8 

NA b 

7 

NA 

NA 

NA 

Iron (mg) 

5* 

5 

7 

7 

7 

7 

8 

Calcium (mg) 

550 

550 

550 

450 

450 

450 

450 

Vitamin A (retinol) (mg) 

NA 

NA 

300 

250 

250 

250 

300 

Thiamine (mg) 

0.22 

0.31 

0.36 

0.46 

0.52 

0.58 

0.62 

Riboflavin (mg) 

0.30 

0.42 

0.49 

0.63 

0.72 

0.80 

0.85 

Niacin equivalent (mg) 

3.6 

5.1 

5.9 

7.6 

8.6 

9.6 

10.2 

Vitamin C (mg) 

20 

20 

20 

20 

20 

20 

20 


• At 2-3 months. 
b NA = not available. 



TABLES AND INSPIRATION FOR APPENDIX OBTAINED 
FROM DCVLO, WILLIAMS & ZVAKA 1976. 

Recommended nutrient intake (FAO 1974). 


Age 

Body 

weight 

(kg) 

Energy* •* 

(Kcal) 

Energy 3 

(Ml) 

Pro- Vita- Vita- 

tein* b min A 0 - 1 * min D*-* 
(g) (>*g) <>*g) 

Thi¬ 

amine* 

(mg) 

Ribo¬ 

flavin* 

(mg) 

Niacin* 

(mg) 

Folic 

acid- 

(xg) 

Vita¬ 
min B,., 
(xg)* 

Ascorbic 
i* acid* 
(mg) 

Calcium* 

<S> 

lron*- h 

(mg) 

Children 

1 

7J 

820 

3.4 

14 

300 

10.0 

0.3 

0.5 

5.4 

60 

0.3 

20 

0.5-0.6 

5-10 

1-3 

13.4 

1360 

5.7 

16 

250 

10.0 

0J 

0.8 

9.0 

100 

0.9 

20 

0.4-0.5 

5-10 

4-6 

20.2 

1830 

7.6 

20 

300 

10.0 

0.7 

i.1 

12.1 

100 

1.5 

20 

0.4-0.5 

5-10 

7-9 

28.1 

2190 

92 

25 

400 

2J 

0.9 

1.3 

14.5 

100 

1.5 

20 

0.4-0.5 

5-10 

Male adolescents 

10-12 

36.9 

2600 

10.9 

30 

575 

2.5 

1.0 

1.6 

17.2 

100 

2.0 

20 

0.6-0.7 

5-10 

13-15 

51.3 

2900 

12.1 

37 

725 

2.5 

12 

1.7 

19.1 

200 

2.0 

30 

0.6-0.7 

9-18 

16-19 

62.9 

3070 

12.8 

38 

750 

2.5 

12 

1.8 

20.3 

200 

2.0 

30 

0.5-0.6 

5- 9 

Female adolescents 

16-12 

38.0 

2350 

9.8 

29 

575 

2.5 

0.9 

1.4 

15.5 

100 

2.0 

20 

0.6-0.7 

5-10 

13-15 

49.9 

2490 

10.4 

31 

725 

2.5 

1.0 

1.5 

16.4 

200 

2.0 

30 

0.6-0.7 

12-24 

16-19 

54.4 

2310 

9.7 

30 

750 

2J 

0.9 

1.4 

15.2 

200 

2.0 

30 

0.5-0.6 

14-28 

Adult man 

(moderalely active) 

65.0 

3000 

12.6 

37 

750 

2.5 

1.2 

1.8 

19.8 

200 

2.0 

30 

0.4-0.5 

5- 9 

Adult woman 

(moderalely active) 

55.0 

2200 

9.9 

29 

750 

2.5 

0.9 

1.3 

14.5 

200 

2.0 

30 

0.4-0.5 

14-28 

Pregnancy 
(later half) 


+350 

+ 15 

38 

750 

10.0 

+0.1 

+0.2 

+2.3 

400 

3.0 

30 

1.0-1.2 

i 

Lactation 

(first 6 months) 


+550 

+2.3 

46 

1200 

10.0 

+0.2 

+0.4 

+3.7 

300 

2.5 

30 

1.0-J.2 

i 


* FAO 1972. 

u As egg or milk protein. 

r FAO 1965. 

•* As retinol. 

" FAO 1970. 

f As cholecalciferol. 

* FAO 1961. 

h On each line the lower value applies when over 25% of the calories in the diet come from animal food. The higher value applies when animal foods 
represent less than 10% of the calories. 

* For women whose iron intake has been at the recommended level throughout their life, the daily intake of iron during pregnancy and lactation should 
be the same as that recommended for nonpregnant, nonlactating women of childbearing age. For women whose iron status is not satisfactory at the 
beginning of pregnancy, the requirement is incieascd, and in extreme cases of women with no iron stores, the requirement can probably not be met 
without supplementation. 

Note: kg — kilogram; Kcal — kilocalorie: MJ —- megajoule; xg — microgram; mg — milligram; and g — gram. 


While this manual does not dwell particularly on other 
minor nutrients, minerals and vitamins, the user Is 
encouraged to consider alternate sources such as fresh 
fruits and dark green leafy vegetables for these nutri¬ 
ents, Here, particular emphasis Is placed on Issues 
of energy Intake and protein content and quality. 

To obtain a quality human food protein. It Is often 
necessary to use vegetable protein from two or more 
sources. For example, starch-rich cereals and root 
crops can often (but not always) be supplemented by 
protein-rich foods from animal and vegetable sources. 


Double miwi Protein value of each mix it NDpCal 7-8tt. To 100 grams of staple 
food, add the weight (grams) of the supplementary food shown in this table (Cameron and Hof- 
vander 1971). 



Egg 

10 

25 

25 

25 

25 

30 

5 

IS 

10 

10 

15 

20 

55 

Dried skim 
milk 

5 

5 

15 

10 

10 

15 

5 

10 

5 

10 

10 

15 

30 

Dried whole 
milk 

5 

10 

25 

15 

20 

30 

5 

15 

10 

13 

20 

25 

55 

Fresh fish 

5 

10 

20 

15 

20 

25 

5 

15 

10 

10 

15 

20 

45 

Chicken or 
lean meat 

5 

10 

25 

15 

20 

25 

5 

15 

10 

10 

15 

20 

50 

Soybean or 
equivalent 

5 

10 

20 

15 

20 

25 

5 

15 

10 

15 

15 

20 

43 

Average legume 

10 

10 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

Not 

poiiiblc 


Note: Approximate caloric values per 100 grams: average of cereal 330; potato 75; sweet potato 
115; yam/taro 105; plantain 130; banana 115; and cassava flour 340. Approximate caloric values 
per 10 grams: average legume 35; soybean 40; chicken or lean meat 15*20; dried skim milk 35; 
dried whole milk 30; egg 15; and fresh fish 10-15. 

Again Cameron and Hofvander show the types of combin¬ 
ations that achieve a Net Dietary Protein to Calories 
Ratio of 7 to 8 percent (NDpCal*). 

As shown In the text, cereal proteins are relatively 
deficient In the amino acid,lysine,which is present In 
relatively high amounts In legumes. Legumes are poor 
sources of the sulfur-containing amino ac1ds / methionine 
and cystine,which are adequate In cereals. Therefore, 
cereals and legumes can often be combined to good ad¬ 
vantage. 


*NDpCal% ® pfiotein intake, f colonic intake X 100 X net pnatein 
utilization lopenative ). 
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For an Infant It Is recommended that 8% of the calories 
should come from protein which Is approximately the 
same as the value of protein calories In human breast 
milk. An adult diet requires only 5% of the calories 
to be derived from protein. 


Double mixes adjusted for bulk. Each mix combined with the recommended amount of 
oil and sugar provides 360 calories with NDpC'al 7-K'> (Cameron and Hofvandcr 1971). 


E 
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£ 

* 

Rice 

11 

ci 

Z 

o 

CL 

0 

c 

>• 

5 

K 

c 

ea 

rt 

a. 

V 

n 

U 

Egg 

% 

% 

60/ 

/30 

60/ 

/30 

60/ 

no 

’% 

175/ 

/45 

210/ 

/20 

190/ 

/30 

190/ 

/40 

150/ 

/50 

5 V 

As 

Dried skim 
milk 

% 

% 

60/ 

/IS 

60/ 

A 5 

60/ 

/is 

380/ 

/IS 

175/ 

/:o 

190/ 

no 

«7.y 

/20 

160/ 

/25 

140/ 

As 

«/ 

/23 

Dried whole 

4 V 

5(V 

40/ 

40/ 

yy 

!75/ 

100/ 

100/ 

100/ 

90/ 

vy 

30/ 

milk 

/20 

/!0 

/30 

/25 

no 

725 

Ao 

As 

7 30 

/35 

7 35 

As 

Fish 

ty 

/I5 

63/ 

/ 20 

70/ 

/30 

70/ 

/30 

% 

330/ 

/30 

210/ 

/40 

240/ 

As 

210/ 

/45 

210/ 

/45 

180/ 

Ao 

75 / 

Ao 

Chicken 

6 V 

/is 

% 

65/ 

/JO 

65/ 

An 

% 

300/ 

/30 

180/ 

/40 

210/ 

As 

185/ 

A5 

185/ 

A 5 

,5 -y 

Ao 

65/ 

Ao 

Soybean 

■V 

/is 

%o 

W 

/:s 

W 

As 

% 

240/ 

/20 

140/ 

/30 

160/ 

As 

140/ 

Ao 

140/ 

Ao 

wo/ 

As 

4V 

As 

Legume 

'V 

/40 

100/ 

/to 

65/ 

/3S 

70/ 

/30 

% 

320/ 

/.IS 

120/ 

As 

160/ 

As 

US/ 

/55 

100/ 

/70 

80/ Not 
/75 ptvuMc 


The gastric volume of some children is much smaller than others and they must be fed more 
concentrated forms of calorics. This table shows how to make these adjustments and still maintain 
the protein level required by the child for adequate growth Using this table a wide variety of local 
foods can be used to pioslde a sufficient number of proteins to ensme adequate growth of both 
infants and young children. I '.‘gumes can only be used in double mixes; it is impossible to main¬ 
tain the protein level and adjust for bulk. 

Note: Use the amount of staple and supplement shown (grams) with 10 grams of oil and 10 
grams of sugar OR 5 grams of oil and 20 grams of sugar. 


In the last table, double mixes are combined and devel¬ 
oped to produce lower bulk values, particularly appro¬ 
priate for small children. For example, a combination 
such as legumes with rice can be made of 65 grams of 
rice, 35 grams of legumes, plus 10 grams of oil and 
10 grams of sugar, to provide 360 calories. This Table 
will serve as a guide for making appropriate combina¬ 
tions of several commodities to obtain a nutritious food 
for a child or Infant. 

These, of course, are general guidelines only. For 
those who wish to do more extensive work on defining 
nutrition needs and designing appropriate foods, the 
bibliography appearing at the end of this manual should 
be most helpful. 


Appendix B 

Use of the Village 
Texturizer in a Small Business 

A Hypothetical Example 

Profitability for an enterprise using the Village Tex¬ 
turizer must be considered. In the worksheet which 
follows, most, if not all, of the items that could be 
Important for such an enterprise are outlined. To 
help the user understand the exercise, an example of 
a hypothetical operation follows: 

For purposes of this example it will be assumed that the Village 
Texturizer operation will produce 320 products each day for five 
days a week. One person will be hired to operate the facility 
and sell the product as it is made. The owner of the facility 
pays wages and provides limited supervision and training of the 
operator. 

The product will be made from defatted soy flour which is con¬ 
ditioned with moisture to an appropriate degree. Once textur¬ 
ized, the soy patties are soaked in a preparation of hydrolyzed 
proteins available from a great variety of sources (preparations 
like soy sauce, fermented fish sauce and the like). After ab¬ 
sorbing flavor and moisture from the hydrolyzed protein prepar¬ 
ation, the patties are fried In oil and sold. 

Each patty consists of: 

7. A 30% moisture-conditioned blend of defatted toy flour 
[10% moisture originally) and water. Thus a one ounce 
(28.3g) change mil contain: 

22. Og of defatted toy flour 
6.3ml of water 

2. A 1:2 blend of the hydrolyzed protein with water absorbed 
on an equivalent weight bat It Into the texturized patty 
tuck that each patty containt: 

9 .4ml of hydrolyzed protein sauce 
18.8ml water [dilution] 

3. An additional one kali ounce of toy oil will be abtorbed 
In frying while molt tore previously absorbed will evapor¬ 
ate. Thus 14.2g of toy oil. 
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It cannot be expected that full recovery of Ingredients will be 
represented In the product sold. Shrinkage will occur due to 
failure to use all of the conditioned bland, or through losses, 
or through Improper processing of product In any portion of the 
operation. Thus It Is essential to consider shrinkage losses. 
The following additional amounts of Ingredients are added In 
consideration of shrinkages: 

6.3g of defatted soy flour 
,94ml of hydrolyzed protein preparation 
(10% shrinkage) 

25.2ml of water 

Total Ingredient use for a week of operation producing 1600 pro¬ 
ducts Is as follows: 

45400g (45.4kg) of defatted soy flour 

80500ml(80.5 liters) of process water 

16550ml(16.55 liter) of hydrolyzed protein preparation 

294G0g (29.4kg) of soy oil. 

Each patty will weigh from 45 to 60gr as sold. It will be as¬ 
sumed that the product can sell for 10$ each. 

Financial operating statement for a single week of operation for 
the hypothetical case follows: 

A. SALES 

1600 pattl * @ $0.10 = $160.00 

Revenue from sales $160.00 

B. COST OF GOODS SOLD 

1. 45.4kg of defatted soy flour 

@$21.07/cwt = 21.07 

1 cwt * 45.4ka 

2. 80.5 liters of process water {3 cu ft) 

G $ .35/100 cu ft = 0.01 

3. 16.55 liters of hydrolyzed protein prepratlon 

@ $ .03/ounce = 17.58 

4. 29.4kg of soy oil 

@ $ .035/ounce = 36.40 

($1.20/kg) 

TOTAL COST OF GOODS SOLD 75.06 


C. GROSS MARGIN 


84.94 
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D. OPERATING EXPENSE 

Production Costs 

Wages 40 hrs X $1.25/hr = 50.00 

Electricity 96.5KWH* 

@ 4.74/KWH = 4.10 

Maintenance and Cleaning 
materials = 1.00 

Rental of Facility = 10.00 

Administration Supvr. 

& Training = 12.50 

TOTAL OPERATING COSTS 

E. NET INCOME FROM OPERATIONS 

F. DEPRECIATION 

Assume $260 equipment and 
facility investment** to 
be depreciated over 5 years. 

This for 1 week. 

G. INTEREST 

Short term money for expenses 
B & D above 

($75.06 + 77.60 @ 10% per annum (per week) 

H. PROFIT (E minus F minus 3) 

On investment of $260 of equipment 
Return on investment (ROI) = 121% 


77.60 

7.34 


1.00 


.29 

6.05 


MTES: 

*Blectnlcal uAage baAcd on 1100 wattA Indicated ion 
mnmup and Intenmlttent operation one inflated btj 2.5 
tlme6 ion continueo6 operation and additional ikying 
heat. It it aAAumed that demand to ill be 7 houAA pen. 
day only. 

**ln addition to the coAt o& iabnicating the Village Tex - 
tunlzen (eAtimated to coAt $50), othen equipment ion 
pnepanlng iloun blendA, Aoaklng pattle& and inylng the 
pattleA one lumped Into the $260 eAtimate. 

It must be emphasized that the potential user of this processing 
approach must determine which costs are appropriate for his own 
situation. This is only a hypothetical example. 


Small Business Feasibility Worksheet 


For periodicbeginning 


and endlng_ 


Product 1 (Volume ol Salu )i /xjS&leJtotcel 

Product 2__x_ 

Product 3_ x __ 


Total Revenue of Products Sold 


COST OF GOODS SOLD 
Ingredient 1 [Qluui 

Ingredient 2 _ 

Ingredient 3 _ 


rx {PuAotoAz Pjl cce) 


Total Cost of Goods Sold 

GROSS KARGIN (A minus B) 

OPERATING EXPENSES^ 

Packaging material costs2/(1f any)_ 

Production costs 

Wages for labor _ 

Employee benefits (If any) _ 

Fuel and energy costs _ 

Maintenance and other 
materials _ 

Total Production Costs __ 

Promotion and advertising _ 

Building & Equipment Rental __ 

Administrative Costs 

Managers 1 salaries A benefits _ 

Licenses and fees _ 

Legal Service (If any) _ 

Insurance (If any) _ 

Accounting & Clerical Services__ 

Travel for business _ 

Total Administrative Costs ~ __ 

Total Operating Costs 

Net Income from Operations (C minus D) 
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Depreclatlon^/on Capital Equipment and Structures-?/ 

Production Equipment _ 

Office Equipment (If any) _ 

Buildings owned (If any) _____ 


Total Depreciation_(F) 

Debt Service (Interest)^/ 

Interest on Short Term Debt |' _ 

Interest on Long Term Debt U _ 

Total Interest _(G) 


Net Income (Profit or Loss) (E minus F minus G) 


.(H) 


FOOTNOTES: 

1/ Commonly the. period of statement is one year but other time 
periods nay be c onsiderea. Whatever period is chosen for this pro¬ 
jection, consistent estimates to mutch the time period should be 
Identified for sales volume, quantities of ingredients purchased, 
all operating expenses, depreciating and interest costs . for per¬ 
iods other than one year, estimates of monetary values should be 
prorated from figures customarily determined on a yearly basis . 

2/ Revenues from sales and costs for ingredients can be extended 
To the necessary detail to identify each product and each ingred¬ 
ient used . 


3/ Alternative estimates for cost of goods sold may be determined 
Fy beginning value of inventory plus purchases less ending inven¬ 
tory value . Although less sophisticated, the above approach serves 
to outline a procedure of estimating cost of goods sold. 

NOTE: To relate quantity of each Ingredient to volume of goods 
sold, the purchase quantity should be Inflated to account for the 
shrinkage during operation. 


For exanple: 


Qi 


A 


tv* 100% x 

jSnrapsj 



Where: Qj » quantity of Ingredient U 1 may be 1,2,3 and more 

for each Ingredient; 

N 

£ s Is a summation operator to sum together each use of 
j»| Ingredient 1_ by the N products j = 1,2,3 to N. 

Vj = Volume of sales of product j (number of Items) 

Sj « Percent of shrinkage of finished product £ (l.e. 
product completed but not sold because of substan¬ 
dard quality of other loss). 




72 


F^j = Formula percent of ingredient j_ in product j_. 

Wj = Target net weight of single item of product £. 

S^j = Percent of shrinkage of ingredient i in production of 
product i (i.e. loss of Ingredient weight due to re¬ 
moval of foreign material, moisture, by product, and 
waste in production). 

4J I i products are packaged, packaging material costs should be 
Inflated similar to quantity of lngAe.cU.ent6 purchased to account 
fo >i any losses or shrinkage of materials In the operation. 

SJ Cash co6t6 for capital Item are not changed against 6lngle 
operating periods, but 6lnce the co6t of the capital Item must be 
considered oven a generally mack longer period, depreciation 
changes one the co6t6 of Item distributed oven the expected life¬ 
time of the Item. The procedure Is to change a yearly deprecla- 
tlon against each Item (Z.e. the purchase price divided by the ex¬ 
pected life of the Item) on some other scheme, until the Item Is 
fully depreciated on disposed. When each Item Is acquired, either 
a cash outlay from a reserve Is made for Its purchase or debt Is 
obtained to be retired over an extended period of operation. 

6/ Short term debt Is often necessary to pay for operations until 
revenue can be realized from the sale of goods. It Is expected 
to be liquidated when the revenues are realized. 

7/ Long term debt Is used to finance a portion of the capitaliza¬ 
tion of the enterprise. It may be retired over several years of 
operation and may have a period of grace In hie Initial year or 
two of operation. 


Appendix C 
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MEALS FOR MILLIONS 


Meals For Millions is a non-profit non-sectarian philanthropic foundation that 
assists communities in developing countries and in the United States in self-help 
projects to prevent hunger and malnutrition. MFMs program includes: 

—Technical and material assistance to help countries develop low-cost, high 
nutrition food. 

—Training of food technologists and nutritionists at MFMs International 
Institute of Protein Food Technology. 

—Research and development to increase food resources and to test and develop 
high-protein food derived from low-cost vegetable and oilseed sources. 

—Nutrition education. 

Founded in 1946 by Clifford E. Clinton. MFM has offices in New York City and 
Santa Monica California. 


Meals for Millions Foundation 
1800 Olympic Boulevard 
P.O. Box 680 

Santa Monica, California 90406 
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